A carboxyl-terminal determinant of the neuronal glutamate transporter, EAAC1, is required for platelet-derived growth factor-dependent trafficking.
The neuronal glutamate transporter, EAAC1 (excitatory amino acid carrier 1), undergoes rapid regulation after treatment with platelet-derived growth factor (PDGF) or phorbol ester in C6 glioma cells and neurons. A large intracellular pool of EAAC1 exists, from which transporters are redistributed to the cell surface in response to these signals. Here we show that PDGF had no effect on subcellular localization of the glial glutamate transporter, GLT-1, after transfection into C6 glioma cells. Chimeras consisting of domains from EAAC1 or GLT-1 were used to investigate structural motifs involved in PDGF-dependent redistribution of EAAC1. PDGF did not induce trafficking of an EAAC1 chimera containing the carboxyl-terminal domain of GLT-1; however, it did induce trafficking of a GLT-1 chimera containing the carboxyl-terminal domain of EAAC1. A truncated mutant of EAAC1 lacking 10 carboxyl-terminal amino acids was responsive to PDGF, whereas a mutant lacking 20 residues was not. Alanine substitution mutagenesis in this region revealed a short motif, (502)YVN(504), necessary for regulated trafficking. This motif was also involved in protein kinase C-dependent trafficking, as mutant transporters exhibited an attenuated response to phorbol ester. Interestingly, the presence of YVN in the homologous region of a nonresponsive chimera was not sufficient to confer regulated trafficking; however, the presence of a 12-amino acid motif starting at this Tyr residue was sufficient to confer responsiveness to PDGF. These studies identify a novel motif within the carboxyl terminus of EAAC1 which is required for regulated trafficking. The possibility that this motif targets EAAC1 to an intracellular, "regulated pool" is discussed.